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Abstract 
The aim of this study was to evaluate methods for breaking dormancy of seeds Neonotonia wightii 
(perennial soybean), Macrotiloma axilare (archer), Pueraria phaseoloides (tropical kudzu), Calo-
pogonium mucunoides (calopo), which were subjected to the following treatments for physical 
breaks and physiological dormancy: 1) control; 2) scarification with sandpaper; 3) immersion in 
H2SO4 98% for five minutes and subsequent washing in water; 4) preheating at 60˚C for 150 mi-
nutes in an air circulating oven; 5) 0.2% KNO3; and 6) gibberellic acid (GA3 0.5%). The results 
showed that using H2SO4 to break seed dormancy archer and perennial soybean and calopo scari-
fication with sandpaper were the most recommended treatments. Tropical Kudzu presented phy-
siological response to treatments with the use of gibberellic acid and physical treatment using 
immersion H2SO4. Thus, it is necessary to use techniques to make the breaking dormancy of seeds 
of legumes, resulting in an increase in the rate of seed germination and rapid deployment of the 
legume. 
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1. Introduction 
The use of pastures is of utmost importance for cost reduction factors in animal husbandry, and its persistence 
can be achieved through new techniques, either recovery by training with the introduction of potentially more 
productive and/or the associated forage legumes [1]. The use of forage legumes in pastures has become a tech-
nique of growing use by farmers because it is a sustainable way to recover degraded pastures, and at the same 
time provide quality forage for animals. However, a major problem encountered is that the establishment phase 
of the legume, especially among all factors stands out seed quality [2].  
The seed dormancy of legumes is an inherited trait, assigned to the palisade cell layer whose cell walls are 
thick and covered externally by a waxy cuticle. Under natural conditions, this impermeability gradually de-
creases, so that a certain percentage of seeds germinated in each period. However, in the laboratory, the rupture 
of the seed coat allows immediate imbibition and early germination process [3]. Thus, the immersion in hot wa-
ter for a few minutes, scarification with sandpaper and chemical scarification with sulfuric acid have been used, 
successfully, to eliminate numbness in the integument of the leguminous seeds [4]. Knowledge of the quality of 
a seed depends a lot on the availability of accurate methodologies, which lead to reliable results [5]. Even with 
the use of reliable analysis for seed quality techniques, and under favorable conditions, some seeds do not ger-
minate with the coat impermeability to water, and these are called hard seeds or cutaneous numbness, which ac-
cording to [6] is an inherited trait, given the palisade layer of cells whose cell walls are thick and covered exter-
nally by a waxy cuticle.  
When the technological level of the properties and use of seeds for pastures deployment increases, seed qual-
ity becomes increasingly important. So proper selection is very important for the production of fodder in ade-
quate quality and quantity factor to meet the production needs of the business requires. It is common in legumes, 
the production of so-called hard seeds, i.e., dormant seeds according to their water impermeable seed coats, 
where soaking the seed is the first step in the process of germination [7]. 
For good germination, the seeds of leguminous plants need to undergo a process of scraping, which must be 
done preferably immediately prior to planting [8]. Thus, the study of methods to break seed dormancy of le-
gumes is necessary, which increases the rate of seed germination and thus makes the process more efficient 
deployment of legumes in the pasture. 
2. Methods 
This study was conducted at the Institute of Animal Science, Federal Rural University of Rio de Janeiro 
(UFRRJ) in Brazil, between October and December 2012. The species used were: Neonotonia wightii (perennial 
soybean), Macrotiloma axilare (archer), Pueraria phaseoloides (tropical kudzu) and Calopogonium mucunoides 
(calopo), where its seeds were subjected to the following treatments for breaking dormancy [9]: 1) control; 2) 
scarification with sandpaper; 3) immersion in H2SO4 98% for five minutes and subsequent washing in water; 4) 
preheating at 60˚C for 150 minutes in an air circulating oven; 5) 0.2% KNO3; and 6) gibberellic acid (GA3 
0.5%). The solutions of KNO3 and gibberellins were added to the substrate. Samples of the seeds used in the 
germination test were randomly taken from the portion of “pure seed” the analysis of purity. This portion, after 
homogenization of 200 seeds per treatment divided into 4 replicates of 50 seeds in germination BOD lightless 
chamber where the seeds were placed in boxes gerbox on paper germitest autoclaved (120˚C/were counted 20 
minutes), and soaked in distilled water at a ratio of 2.5 times the weight of the paper. The temperature used was 
25˚C for all species. The first evaluation of germination occurred on the 4th day after the assembly of the second 
test on the 10th day, and quantified the percentage of seed germination, which corresponded to the ratio of the 
number of seeds that produced seedlings classified as normal [9]. The experimental design was completely ran-
domized, with the germination average subjected to analysis of variance, using the Tukey test at 5% signific-
ance. All values were transformed for analysis of variance in arcosen ( )/100× . 
3. Results and Discussion 
The results of the germination tests for different methods of breaking dormancy are shown in Table 1. It was 
observed that for archer and perennial soybeans, using H2SO4 immersion was the method that had the highest 
percentage of germination, so the best method to effect the removal of dormancy. According to [10], the peren-
nial soybean germination without scarification has a ranging between 7% and 24%, with immersion in H2SO4  
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Table 1. Results of germination tests for the different treatments: control, scarification with sandpaper, soaking in 98% 
H2SO4, H2O immersion in 80˚C pre-heating at 60˚C for 150 minutes at 0.2% KNO3 and 0.5% gibberellic acid (GA3).         
 
Treatments 
Percentage of seed germination (%) 
Archer Perennial soybean Calopo Tropical kudzu 
Heating 18.8BC 33.5BC 48.4AB 39.0A 
KNO3 22.5BC 21.5C 35.5C 21.0B 
Control 24.5BC 26.0BC 40.0BC 18.0B 
GA3 24.5BC 23.0BC 41.5BC 47.5A 
Sandpaper 32.0AB 31.0BC 54.0A 42.0A 
H2SO4 47.5A 52.0A 51.0AB 47.0A 
CV% 12.61 17,27 11.69 14.31 
*Means followed by the same capital letter in the column don’t differ statistically among themselves by Tukey test at 5% probability. 
 
there was a 100% increase in the germination of their seeds compared to the control which showed only 26% 
germination.  
[11] studied treatments to overcome dormancy of Sterculia striata concluded that scarification with sandpaper 
number 80 on the opposite side of micropylar favors the percentage of seedlings in the first count, and recom-
mended rapid and uniform emergence of seeds of Sterculia striata, but the mechanical scarification no increases 
germination of the studied species, however, in other species the scarification with sandpaper favors the germi-
nation of seeds that have water-impermeable seed coat, as well as seeds of Senna macranthera [12], Ocotea co-
rymbosa [13], Leucaena diversifolia [14], Operculina macrocarpa [15], Acacia mearnsii [16], Ormosia arborea 
[17], Schizolobium amazonicum [18], Leucaena leucocephala [7] and Senna siamea [19]. 
Among the legumes studied, only tropical kudzu showed physiological response to treatments for breaking 
dormancy with Gibberellin, which did not differ statistically from immersion in H2SO4. According [20] the 
presence of more than one cause of dormancy, was found in the seeds of various species, as in the forage legume 
Stylosanthes humilis, which has an “exogenous” (Physics) and other “endogenous” (physiological) dormancy. 
To calopo using scarification with sandpaper had the highest percentage of germination [21], suggests that this 
treatment is used to overcome seed dormancy butterfly pea, perennial soybean and archer, because it showed 
better results for germination percentage among the treatments studied, and can be a recommended technique for 
producing low financial resource, by requiring low cost and easy driving by the producer.  
These results reaffirm that the seeds of the studied species have cutaneous numbness. This dormancy is a 
function of the tissues surrounding the seeds exerting an obstacle, causing impermeability of the seed coat or pe-
ricarp to water and oxygen, the presence of the chemical inhibitors in the pericarp or seed coat, such as coumarin 
or sorbic acid, or tissues simply act as physical development of the embryo [22] barrier. Thus, it can be seen that 
all the treatments studied responded to overcome the principle of rupture of the integument thus provided imbi-
bition and hence the germination of seeds. When the seeds were subjected to different methods of scarification, 
it was found that the treatment with sulfuric acid blunts, sandpaper and hot water had higher percentages of 
emergency, with values between 49.37%, 39.75% and 37.92%. In studies of Caesalpinia ferrea [23], found 
higher in treatments underwent emergency emerges, when compared to those submitted to immersion in hot 
water and seeds that have not undergone pre-germination treatments. 
[24] found that treatment with immersion in water at 100˚C and sulfuric acid for periods of 10 and 15 min 
showed higher germination percentage in seeds Piptadenia moniliformis; otherwise, [25] in studies with the 
same species, found higher percentages of germination in treatments subjected to immersion in sulfuric acid for 
20, 25 and 30 min. [26] found an increase in the percentage of germination of seeds immersed in sulfuric acid 
for up to 15 min, from that time, the germination percentage begins to decrease, the fact that, according to the 
authors, denotes the onset of damage seed due to an excessively long period of exposure to sulfuric acid. [27] 
studied seed dormancy in Piptadenia stipulacea found that seeds presented integumentary dormancy and the 
following pregerminative emerge treatments were used to overcome it:, immersion in water at 100˚C (1, 2 or 3 
min) or in sulfuric acid (95%) for 10 min. 
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In this study treatment with sulfuric acid was evidenced as an efficient method to break dormancy of seeds of 
the studied species, however, [11] measured the treatments with sulfuric acid were not effective in breaking 
dormancy of Sterculia striata, were not statistically different from the control. However, in other work per-
formed treatments with sulfuric acid induced increases and uniformity in germination of Senna macranthera 
[28], Parkia multijuga [29], Cassia excelsa [30], Bauhinia monandra [31], Mimosa caesalpiniifolia [26], Ormo-
sia arborea [17], Ochroma lagopus [32], Zizyphus joazeiro [23] and Ormosia nitida [33]. 
4. Conclusion 
The use of immersion in H2SO4 for five minutes to archer and perennial soybeans, scarification with sandpaper 
to calopo was the most suitable way to break the dormancy of its seeds. Tropical Kudzu presented physiological 
response to treatments with the use of gibberellic acid and physical treatment using H2SO4 immersion for five 
minutes. 
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